Objective. To evaluate each item in a patient questionnaire for the purpose of investigating whether the validity of each item is acceptable.
The symptoms of asthma include recurrent episodes of different participating primary health care units were also carried out. wheezing, chest tightness, shortness of breath and coughing [1] . In Sweden, the prevalence of asthma is estimated at
The questionnaire was designed through teamwork by representatives of the different professions involved in asthma 5-8% and the disease affects at least 450 000 people [2] [3] [4] . Various international guidelines are available regarding the care in the county. An expert panel then discussed whether the questionnaire appeared to assess the desired qualities. management of asthma [5] . These guidelines describe what is required to attain good quality in asthma care [6, 7] . It is The goal was for each item in the questionnaire to include important aspects in accordance with international guidelines commonly the case that management/treatment is not optimal with respect to the guidelines, and a multidimensional ap- [6, 7] . The questionnaire was to reflect important factors in asthma management, such as the monitoring of peak exproach in evaluating the quality of asthma care would be of great value [8] .
piratory flow and symptoms, regular asthma check-ups by health care professionals, and the patient's own knowledge In the county of Ö stergötland, Sweden, a previous study was carried out to investigate the quality of health care about their disease, their medications and prevention.
Several questionnaires which assess the patient's own exreceived by asthmatics at each primary health care unit in the county [9] . In that study a patient questionnaire was used periences of asthma evaluate quality of life [10, 11] . These quality of life questionnaires can also be used indirectly in to survey the quality of care by means of combining the patient questionnaires with administrative data from each quality assurance in asthma care, but some of them are extensive and take a long time to answer, and are therefore primary health care unit (Figure 1) . Comparisons among the not always applicable in the clinical situation. The purpose Patients gave their informed consent to participate in the of the questionnaire described above was to create a simple study. After the consultation with the physician they answered questionnaire that could easily be incorporated as part of the questionnaire, 'For the patient with asthma' (Figure 1) . recurrent follow-ups of the quality of asthma care in health After the questionnaire had been filled in a member of care services. The aim was for the questionnaire to conform the staff forwarded it to the Department of Research and to the standards of international goals for asthma care [6, 7] . Development in Primary Health Care and reported the The aim of the present study was to evaluate the validity patient's name and telephone number by telephone to an of each individual item in the questionnaire to ascertain asthma nurse. The asthma nurse then telephoned the patient whether answers to the different items in the questionnaire within 1 week to conduct a telephone interview. Each incorrespond to what was intended by the professionals.
terview took about 30 minutes and had both open and closed alternative answers. One nurse, who was trained in this interview method, performed all of the interviews ( Table 1) . The intention was to follow up each item in the questionnaire
Method
in the interview form. The interviewer regarded only episodes that had occurred during the week prior to the visit. Before Asthmatics from three different primary health care units start of the study the interview form was tested in a pilot were consecutively included in the study. Patients with the study. diagnosis asthma, diagnosis code 493 (ICD 9), >17, who Criteria for having understood each item in the queswere at an ordinary follow-up visit, were included. Patients tionnaire in a correct way were stipulated in advance by the receiving care for acute asthma exacerbations were not included in the study.
professionals. Guided by the answers given in the telephone Have you received information about the disease? See footnote What happens in your airways when you get shortness Airway constriction and inflammation of breath? 1 To satisfy the predetermined criteria, a 'yes' answer to an item in the questionnaire had to be confirmed in the interview, as did additional information as specified. PEF, Peak expiratory flow.
interviews, the asthma nurse made a subjective judgement as calculated. This proportion will henceforth be referred to as the agreement level. The agreement level for each item in to whether the answers in the questionnaires were in accordance with the predetermined criteria (Table 1) .
the questionnaire was calculated for the whole study group. Prior to its start the study was approved by the ethics For each question, the proportion of answers that were similar on both the questionnaire and the interview was committee.
Statistical analysis
action plan as being the prescription itself or the information included on the packaging of the medOur interest focused on finding items with a poor agreement ication or inside the packaging. level. For each item, we tested the null hypothesis =0.85
(ii) Have you received information about asthma preversus the alternative hypothesis < 0.85, where is the vention? population agreement level, and 0.85 was chosen arbitrarily. Exact binomial probabilities were calculated, and P-values Agreement level of 66% P< 0.001 < 0.05 were considered significant. With this sample size, this
Fifteen patients who answered 'yes' in the quesmeans that H 0 will be rejected for items with an observed tionnaire stated in the telephone interview that they agreement level Ζ 75%. No Bonferroni adjustment was did not know anything about asthma prevention. calculated because in this case it is more important to keep Another two patients did not reach the predetermined a low probability of a type-I error than to reduce the criteria concerning asthma prevention. probability of a type-II error. The sample size was determined (iii) Did you have more than two asthma attacks last in order to get 80% power if =0.70.
week?
Agreement level of 56% P< 0.001
Results
Twenty-two patients who had answered 'no' in the questionnaire said in the phone interview that they Sample had used 3-30 doses of a short-acting inhaled B2-agonist during the last week due to dyspnoea. All 51 patients invited to take part in the study agreed to (iv) Were you bothered by symptoms during the night participate, and filled in the questionnaire. The study group last week? consisted of 32 females and 19 males, mean age 48 years (range, 18-86 years). Fifty patients who completed the study Agreement level of 74% P< 0.05 were on regular inhalation therapy, with a mean usage time of 11 years (range, 1-35 years). Three of the patients were Twelve patients who had answered 'no' in the quesusing medication that did not include steroids. The remaining tionnaire stated in the phone interview that: 47 patients had an inhaled steroid prescription with a mean
• they had awakened with shortness of breath due diurnal-dose of 750 g (range, 200-1600 g), and three of to asthma (n=3) the patients also had daily oral steroid prescribed. Another
• they had been bothered by coughing due to asthma three patients had oral steroid for use during periods of (n=10) exacerbation. Forty-nine patients had a prescription for short-
• they had been bothered by wheezing due to asthma acting inhaled B2-agonist, and 11 patients had a prescription (n=2) for long-acting inhaled B2-agonist.
• they had been bothered by interrupted sleep due One-fifth of the patients reported that they did not take to asthma (n=4). their medication as prescribed, and one-third reported that (In some cases the same patient had more than one symptom.) they had had an acute consultation with a doctor during the last 6 months because of their asthma. Two-thirds reported asthma-related symptoms during the last week and two-thirds Discussion had used a mean of 11 doses (range, 1-30 doses) of short-acting inhaled B2-agonist during the last week because of dyspnoea.
This study focuses on the difficulty in constructing simple There was one drop-out from the telephone interview part questions aimed at a specific disease population. A question of the study because it was not possible to contact the person that is addressed to a specific patient group and that seems within the 7-day limit. The telephone interview was carried to be expressed clearly is not always understood as intended out a mean of 2.7 days (range, 0-7 days) after the questionnaire by the professionals who formulated it. It is important to had been answered.
evaluate the items in a questionnaire in order to ensure that Of a total of 13 items, nine showed an acceptable agreement the questions measure what they were intended to measure. level of >75%, and the highest agreement level was 98%.
Despite the fact that an expert panel had discussed both See figure 1. In the comparison between the questionnaire the face validity and the content validity of the questionnaire and the interview, four items showed a low agreement level before its use in an earlier study [9] , our study shows a low of Ζ 75%. The following items had a low agreement level: agreement level in four of 13 items in the questionnaire. (i) Do you have a written plan of action?
This points out the necessity of continuing the evaluation procedure in order to improve the validity of a method. Agreement level of 64% P< 0.001
When the expert panel discussed the content validity before using the questionnaire, their aim was to determine whether Nine patients who had answered 'yes' in the questionnaire said in the phone interview that they did there were any irrelevant items or whether any important areas had been missed. That is considered a minimum prerequisite not have any written plan of action. Another nine patients said that they had understood the written before starting to administer a questionnaire [12] .
In the present study the patients in each unit were included 'Have you received information about asthma prevention?' consecutively by using the diagnosis code for asthma (ICD To these questions 18 and 17 patients, respectively, answered 9). Other studies have shown that patients with cardio-in the affirmative, but in spite of this their answers in the pulmonary or asthma-like conditions such as chronic ob-interviews did not meet the stipulated criteria. Additional structive pulmonary disease or functional breathing disorder questions that would lead to more precise answers are, 'Can have received the diagnosis of asthma (ICD 9) [13, 14] . Taking you describe your written plan of action?' and 'What do you that into consideration, some of the patients might not be know about asthma prevention?' Development of the above 'true' asthma patients. However, the primary care units that four questions with a low agreement level was done with the took part in this study had their own spirometers and a help of knowledge obtained from the interviews. special asthma practice, and they also had access to and Our intention with the evaluation procedure was to create knowledge about the local asthma consensus report, which a valid, uncomplicated patient questionnaire aimed at reis in accord with international consensus. This could indicate flecting a part of the quality of care for an asthma population that the patients in this study received the correct diagnosis in primary health care. Several other patient questionnaires [15] [16] [17] .
have been constructed for the purpose of improving the The items with low agreement levels were those that management of asthma. Some of them focus on asthma concerned symptoms due to the disease and items that knowledge, quality of life, or are used in epidemiological reflected the patient's own knowledge of the disease and studies of asthma [10, 20, 21] ; however, none has been designed treatment. Symptom items such as an item in which a patient for the purpose of studying the quality of asthma care in a with a long history of asthma is asked if he/she has been simple way, and their usefulness in clinical practice can be bothered by nocturnal symptoms are not sensitive enough. questioned. An asthmatic patient has probably adjusted to the symptoms A short, validated questionnaire would make it possible and they have become a part of their life situation. The answers for the general practitioner to evaluate the asthma care he/ to the questions consequently showed an underestimation of she provides in comparison with the quality of the care given the symptoms. The need for more specific symptom questions by others, in the same or in other primary health care units. becomes apparent through the interviews. Based on this Another application would be to evaluate interventions. This information, the question about nocturnal symptoms has patient questionnaire could be used as a pre-and postbeen expanded to include the following four questions: measure method to study whether an intervention affects the quality outcomes in asthma care. Used together with (i) Were you awakened last week due to shortness of administrative data, it also would be a valuable method for breath?
evaluating whether the intentions stipulated in international (ii) Were you awakened last week due to coughing? guidelines for asthma management are met in a specific (iii) Were you awakened last week due to wheezing? asthma population. (iv) Do you suffer from insomnia because of your
The possibility of conducting multidimensional quality asthma? assurance in asthma care will also give us basic data for Nocturnal worsening of asthma is a significant problem making decisions about how asthma care should be organized in the management of asthma. It has been shown to be in order to receive priority. This would confirm our ambition an important symptom in relation to the severity of the to use evidence-based management in asthma care, which is disease, and it is also reflected in mortality statistics [18] . important as public health care has limited resources. It is therefore of great importance to pinpoint those patients who suffer from nocturnal symptoms for therapeutic consideration [19] .
The item in the questionnaire that was intended to register Conclusion asthma attacks also had a low agreement level, as the patients under-rated their asthma attacks. The interview made it clear There is an obvious risk that questions in patient questhat to the patient, an asthma attack meant a more serious, tionnaires will not be understood as intended by the proacute situation, resulting in a visit to the emergency ward, fessionals who formulated them. Therefore it is important than the professionals intended when they constructed the that the validity of a patient questionnaire is determined not item. For this reason, another question should follow this only by the judgement of an expert panel. Evaluating each one namely, 'Did you use a B2-agonist last week due to item in a questionnaire by means of interviews with the shortness of breath?' The aim was to be able to assess the specific patient population is one method of assuring that frequency of the patient's asthma attacks. There were patients the intention of the patient questionnaire has been met. who denied having had asthma attacks. Nevertheless, they had used 3-30 doses of a B2-agonist during the last week due to dyspnoea. None of the patients who reported asthma
